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 第 3 章では、フェムト秒レーザを用いた光還元と光重合の同時誘起による金属と
PDMSの微細複合構造作製の研究について述べた。微細複合構造作製の実験実証ならび
に力学的作用による作製構造の導電性変化を活用したセンシング応用について述べた。 
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Thesis Summary 
Various material processing methods to fabricate flexible devices that are lightweight, thin, and 
foldable have been studied; however, there is no fabrication method satisfying requirements including a 
small number of steps, applicability to mass customization, and able to fabricate three-dimensional 
structures. Laser processing has the ability to control processing output by changing irradiation 
conditions and to fabricate arbitrarily shaped structures by scanning laser pulses. Among various lasers, 
femtosecond laser can induce localized laser-matter interaction around the focal point owing to 
multiphoton absorption, which enables processing beyond the diffraction limit and three-dimensional 
fabrication. This thesis presents processing of polydimethylsiloxane (PDMS), which is elastomer, by 
using femtosecond laser with high repetition rate to fabricate electrically conductive structures available 
for flexible devices. Fabrication of conductive composite microstructures and local modification of PDMS 
to electrically conductive microstructures are presented. The thesis consists of five chapters. 
   Chapter 1 presents an overview of flexible devices. Their features, usages, and materials used are 
presented. Then, conventional fabrication methods for flexible devices as well as their challenges are 
summarized. Thereafter, the objective and the significance of the present study are clarified.  
   Chapter 2 describes the physics and chemistry of interaction between femtosecond laser pulses and 
a material. Photoreduction of metal ions, photopolymerization, their simultaneous induction, and 
modification of polymers are overviewed, which are the fundamental of fabrication of electrically 
conductive PDMS composite microstructures and modification of PDMS to electrically conductive 
structures. 
 Chapter 3 presents fabrication of composite microstructures composed of metal and PDMS by 
simultaneous induction of photoreduction and photopolymerization using femtosecond laser. Fabrication 
of composite structures was experimentally demonstrated. Mechanical forces sensing exploiting 
variation of their resistance by an external mechanical force was also demonstrated. 
Chapter 4 presents modification of PDMS to electrically conducive structures by using femtosecond 
laser. Conductivity measurement and analyses on molecular structures and crystallinity showed that 
irradiation of femtosecond laser pulses with high repetition rate induced local pyrolysis of PDMS 
followed by its modification to silicon carbide with electrical conductivity. 
 Chapter 5 is conclusion of this thesis. Summary of this study and the future perspectives are 
described. 
 
